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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide an antenna switch lamination module 
where a small surface acoustic wave filter with high performance is 
mounted and an antenna switch circuit is arranged. 

SOLUTION: An insulation board is provided with a surface acoustic wave 
element and an inductor which is arranged in the neighborhood of the 
balance output end of the surface acoustic wave element and also in 
parallel with the balance output terminal. The surface acoustic wave 
filter is obtained by connecting the surface acoustic wave element to 
the inductor through the use of a connecting line formed on the 



insulation board 
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CLAIMS 
[Claim(s) ] 

[Claim 1] The RF components characterized by having equipped the 
insulating substrate with the inductor which is near the balanced 
outgoing end of a surface acoustic element and this surface acoustic 
element, and has been arranged between said balanced outgoing ends at 
juxtaposition, having connected with it by the path cord way which 
formed said surface acoustic element and said inductor in said 



insulating substrate, and considering as a surface acoustic wave filter. 
[Claim 2] The RF component according to claim 1 which said insulating 
substrate is a laminated circuit board which comes to carry out the 
laminating of two or more dielectric layers, and are characterized by 
building said path cord way in formation or an insulating substrate at 
the outside surface of an insulating substrate. 

[Claim 3] The RF component according to claim 1 or 2 which form in said 
insulating substrate in one, or is characterized by carrying in said 
insulating substrate as a chip inductor by making said inductor into a 
distributed constant track. 

[Claim 4] Said insulating substrate is a RF component according to claim 
1 to 3 characterized by having the side face which connects between the 
1st and 2nd principal planes which carry out phase opposite, and the 
principal plane concerned, and carrying out face down mounting of said 
surface acoustic element as a bare chip at either [ at least ] said 1st 
principal plane or the 2nd principal plane. 

[Claim 5] RF components given in claim 1 thru/or any of 4 they are. 
[ which is characterized by the ripple in a band of said surface 
acoustic wave filter being 2dB or less ] 

[Claim 6] They are the RF components characterized by having two or more 
surface acoustic wave filters with which passbands differ, for these 
surface acoustic wave filters being an unbalanced input and a balanced 
output mold surface acoustic wave filter according to claim 1 to 5, 
connecting an unbalance terminal side, and considering as a splitter as 
a common edge. 

[Claim 7] The radio-frequency head article characterized by uniting with 
said insulating substrate and making into a high frequency switch module 
a surface acoustic wave filter according to claim 1 to 5 and the high 
frequency switch which consists of a switching element, a capacitor, 
and/or an inductor. 

[Claim 8] Said high frequency switch is a radio-frequency head article 
according to claim 8 with which an outgoing end is the switch of two 
SPDT molds in one, and an input edge is characterized by connecting a 

surface acoustic wave filter according to claim 1 to 5 to at least one 
of said the outgoing ends. 

[Claim 9] The 1st switching element by which said high frequency switch 
has been arranged between a sending circuit and an antenna. The 1st 
distributed constant track or inductor which grounds the sending-circuit 
side of the 1st switching element concerned, The 2nd switching element 
which grounds the 2nd distributed constant track [ which has been 
arranged between an antenna and a receiving circuit ] and receiving- 



circuit side of the 2nd distributed constant track concerned is provided. 
Claim 7 characterized by connecting a balanced output mold surface 
acoustic wave filter given in any [ claim 1 thru/or ] of 5 they are to 
said 2nd distributed constant track, or RF components given in either of 
8. 



[Translation done. ] 
^ NOTICES ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. ^^^^ shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to RF components, such 
as a surface acoustic wave filter used especially for a cellular phone, 
a splitter, a RF switch module, and an amplifier module, about the RF 
components which have the surface acoustic wave filter used for mobile 
communication equipment. 
[0002] 

[Description of the Prior Art] In recent years, the ceramic RF device 
attracts attention very much as what greatly contributes to the 
miniaturization of RF wireless devices, such as a portable telephone. 
Using RF device of the balanced type which has two signal terminals in 
RF circuit is proposed so that a noise figure may be lowered and 
receiving sensibility may be raised in the pocket machines of EGSM900 or 
DCS1800 grade applied widely including the Europe area recently. The 
circuit of a balanced type has the features strong against a noise 
compared with the circuit of an unbalance mold, drawing 1010 — RF 
circuit block diagram of the dual band pocket machine of EGSM900 and 
DCS1800 — it is — a splitter 51, the high frequency switches 52 and 53, 
low pass filters 54 and 55, RF interstage filters (surface acoustic wave 
filter) 56 and 57, low noise amplifiers (LNA) 75 and 76, directional 



couplers 81 and 82, and power amplification (PA) — RF devices, such as 
83 and 84, are provided. From the above requests, recently comes, it 
changes to LNA of an unbalanced input mold, and LNA of a balanced input 
mold is used. In this case, it was common to have used balanced - 
unbalance conversion transformers 77 and 78 which perform conversion 
with an unbalance mold circuit and a balanced type circuit although LNA 
75 and 76 of a balanced input mold and RF interstage filters (surface 
acoustic wave filter) 56 and 57 arranged at that preceding paragraph are 
connected. And these RF device consisted of components according to 
individual which became independent, respectively, mounted RF device on 
the printed circuit board, and had connected each other using path cord 
ways, such as a microstrip line. 
[0003] 

[Problem (s) to be Solved by the Invention] However, if balanced - 
unbalance conversion transformer is used, components mark will increase 
inevitably. For example, the request of a miniaturization and low- 
pricing not only does not respond, but in the cellular phone 
corresponding to a dual band corresponding to said EGSM900 method and 
DCS1800 method, it had to form balanced - unbalance conversion 
transformer in each transceiver system, and there was a problem that the 
component-side product by the increment in components mark increased. 
The surface acoustic wave filter linked to balanced - unbalance 
conversion transformer is the so-called package (tubing closure) type of 
configuration, and has the inductance component and capacitor component 
of parasitism for the lead wire for wirebonding, or mold resin. Moreover, 
like the above, connection with balanced - unbalance conversion 
transformer is made by taking about the path cord way on a printed 
circuit board, and the inductance and capacitor component of parasitism 
by this also produce it. For this reason, there was a problem that the 
insertion-loss property in a passband did not deteriorate, or desired 
amplitude unbalance and phase unbalance were no longer obtained in the 
output signal from balanced - unbalance conversion transformer. Moreover, 
when each RF device was connected by the path cord way on a printed 
circuit board, for the increment in loss, and the mismatching of an 
impedance, it is difficult to manufacture RF circuit which has a good 
high frequency property with sufficient repeatability, it needed many 
external components for impedance matching in addition to RF device, and 
components mark had the fault that many whole circuit was enlarged. Then, 
the purpose of this invention aims at offering other RF devices 
especially a high frequency switch, and the compound-ized high frequency 
switch module using this in the balanced type surface acoustic wave 



filter which was excellent in an insertion-loss property, amplitude 

balancing, and phase balancing. 

[0004] 

[Means for Solving the Problem] The 1st invention is the RF components 
which were equipped with the inductor which is near the balanced 
outgoing end of a surface acoustic element and this surface acoustic 
element, and has been arranged between said balanced outgoing ends at 
juxtaposition, connected by the path cord way which formed said surface 
acoustic element and said inductor at said insulating substrate, and 
were used as the surface acoustic wave filter at the insulating 
substrate. In this invention, it is desirable to make said insulating 
substrate into the laminated circuit board which comes to carry out the 
laminating of two or more dielectric layers, and to build said path cord 
way in formation or an insulating substrate at the outside surface of an 
insulating substrate. And it forms in said insulating substrate in one 
by making said inductor into a distributed constant track, or it is also 
desirable to carry in said insulating substrate as a chip inductor. Said 
insulating substrate is equipped with the side face which connects 
between the 1st and 2nd principal planes which carry out phase opposite, 
and the principal plane concerned. It is also desirable to this 
insulating substrate that said surface acoustic element carries out face 
down mounting as a bare chip at either [ at least ] said 1st principal 
plane or the 2nd principal plane. It is desirable that the input edge 
and outgoing end of said surface acoustic element consist of LGA (Land 
Grid Array) or BOA (Ball Grid Array). According to this invention, the 
ripple in a band of said surface acoustic wave filter can be constituted 
in 2. OdB or less. Since the problem called degradation of the quality of 
an input signal will arise if the ripple in a band exceeds 2. OdB, it is 
not desirable. Moreover, since the RF signal inputted into said low 
noise amplifier will deteriorate, a low noise amplifier will become easy 
to be influenced of an outpatient department noise and faults, such as 
an oscillation, will arise if the amplitude unbalance and phase 
unbalance are not good when a surface acoustic wave filter is connected 
to a low noise amplifier, amplitude unbalance sets to less than ^^IdB, 
and it is desirable that it is less than ISO^^lOdeg. about phase 
unbalance. The 2nd invention is the RF components which were equipped 
with two or more surface acoustic wave filters with which passbands 
differ, connected the unbalance terminal side, using the unbalanced 
input and balanced output mold surface acoustic wave filter of the 1st 
filter as this surface acoustic wave filter, and were used as the 
splitter as a common edge. The 3rd invention is the high frequency 



switch module equipped with the surface acoustic wave filter of the 1st 
invention, and the high frequency switch which consists of a switching 
element, a capacitor, and/or an inductor. If it is in this invention, it 
is desirable that an input edge considers said high frequency switch as 
the switch of two SPDT molds by one, and an outgoing end connects the 
surface acoustic wave filter of the 1st invention to at least one of the 
outgoing ends. And it is desirable said surface acoustic wave filter and 
to form said high frequency switch in the laminated circuit board which 
comes to carry out a laminating for two or more dielectric layers in one. 
Said switching element is a PIN diode or the electrolysis effectiveness 
mold transistor, and it is more desirable that face down mounting is 
carried out as a semi-conductor bare chip at said laminated circuit 
board. The 1st switching element by which said high frequency switch has 
been arranged between a sending circuit and an antenna. The 1st 
distributed constant track or inductor which grounds the sending-circuit 
side of the 1st switching element concerned, It is desirable to 
constitute so that the 2nd switching element which grounds the 2nd 
distributed constant track [ which has been arranged between an antenna 
and a receiving circuit ] and receiving-circuit side of the 2nd 
distributed constant track concerned may be provided and the balanced 
output mold surface acoustic wave filter of the 1st invention may be 
connected to said 2nd distributed constant track. 
[0005] 

[Function] While tackling compound-izing of RF circuit, a 
miniaturization, and high performance-ization, this invention person etc. 
was connecting with the balanced input mold LNA using a balanced output 
surface acoustic wave filter, and he hit on an idea of constituting RF 
circuit, without using a balanced unbalance conversion transformer. 
However, when a path cord way was formed on a printed circuit board, the 
at least 3-5mm track usually needed to be constituted for leading about, 
the ripple occurred in the passband by the parasitic capacitance and the 
parasitism inductor which this generates, and there was a problem that a 
desired transmission characteristic was not acquired. Then, although the 
inductor was connected to said account path cord way and parallel 
arrangement was carried out between the balanced outgoing ends of a 
balanced output mold surface acoustic wave filter so that parasitic 
capacitance might be offset, sufficient ripple improvement effect was 
not acquired. 

[0006] While examining many things, in order for this invention person 
etc. to have demonstrated the effectiveness of said parallel-arrangement 
inductor, said inductor has been arranged near the pole of a balanced 



output terminal, and the knowledge of what is necessary being just to 
make a suspension impedance component small was carried out. It hit on 
an idea of the inductor which carried out the parallel arrangement to 
the insulating substrate between said outgoing ends near the outgoing 
end of a balanced output mold surface acoustic element and this surface 
acoustic element as the means to this invention which connects by the 
path cord way formed in said insulating substrate. By arranging the 
balanced type surface acoustic element 1 and an inductor 2 to the latest 
in one substrate, die-length w of the transmission-line pattern which 
connects a surface acoustic element 1 and an inductor 2 was constituted 
short, and, specifically, the suspension impedance component between the 
inductors 4 which carried out the parallel arrangement to the outgoing 
ends 42 and 43 of a surface acoustic element was small constituted as 
much as possible so that it might illustrate to drawing 1 . 
[0007] Furthermore, if two or more functions are used as compound-ized 
RF device rather than it constitutes RF device which constitutes RF 
circuit from components according to individual which each became 
independent of Problems, such as an increment in loss in the case of 
connecting by the path cord way on a printed circuit board and 
degradation of the RF property by the mismatching of an impedance, are 
solvable. Moreover, the external components for impedance matching etc. 
are not needed, but the components mark of RF circuit can be constituted 
few, and the whole circuit is made in a miniaturization. Then, RF device 
excellent in small and electrical characteristics can consist of 
compound-izing said RF device to the insulating substrate which 
constitutes said balanced type surface acoustic wave filter. 
[0008] 

[Embodiment of the Invention] Hereafter, it explains to a detail, using 
drawing about this invention. Drawing 1 is the equal circuit of the 
balanced output mold surface acoustic wave filter concerning one example 
of this invention. The inductor 4 by which the parallel arrangement was 
carried out between [ 42 and 43 ] the balanced output mold surface 
acoustic element 3 and its balanced outgoing end is connected on the 
path cord way 5 formed in one insulating substrate 2, and the surface 
acoustic wave filter of this invention is constituted. Drawing 2 is a 
perspective view for explaining the configuration of the balanced output 
mold surface acoustic wave filter concerning one example of this 
invention. The illustrated surface acoustic wave filter uses the 
balanced output mold surface acoustic element 3 as the surface acoustic 
wave filter of the tubing closure, mounts said surface acoustic wave 
filter 3 and inductor 4 in an insulating substrate 2, and it connects 



mutually with the connection electrode 5 (electrode which does not have 
a circuit function among an equal circuit) formed in the insulating 
substrate 2, and it is constituted. 

[0009] The manufacturing method of said insulating substrate 2 used for 
such a balanced output mold surface acoustic wave filter is explained 
below, aluminum 203 is used as a principal component. For example, Si02, 
SrO, CaO, PbO, The low-temperature-sintering dielectric porcelain 
constituent and aluminum 203 which contain Na20 and K20 as an accessory 
constituent are used as a principal component. MgO, Dielectric materials, 
such as a low-temperature-sintering dielectric porcelain constituent 
which contains Si02 and GdO as an accessory constituent. Wet blending of 
the magnetic-substance ingredient which contains Bi 203, Y203, CaC03 and 
Fe 203, In203, and V205 as a component presentation is carried out with 
a ball mill. After drying the obtained slurry, temporary quenching is 
carried out at the temperature of 700 degrees C - 850 degrees C. 
Grinding desiccation is carried out, ingredient powder is obtained and 
this ingredient powder, an organic binder, a plasticizer, and an organic 
solvent are mixed with a ball mill, and after a degassing machine 
adjusts viscosity, it considers as a 30 micrometers - 250 micrometers 
ceramic green sheet with a doctor blade method. 

[0010] Carry out printing formation of the electrode pattern which 
constitutes a circuit element and a path cord way in this green sheet 
with a conductive paste, and the beer hall which connects between said 
electrode patterns is formed. Said layered product is cut by the dicing 
saw or at 900 degrees C - 1000 degrees C, it calcinates for 2 

hours to 8 hours, and an insulating substrate 2 is obtained so that may 
furthermore heat a green sheet at 80 degrees C in piles, 
thermocompression bonding may be carried out by the pressure of 12MPa(s), 
it may consider as a layered product and it may become predetermined 
magnitude and a configuration. 

[0011] The configuration of said insulating substrate 2 has the shape 
for example, of a rectangle, and is equipped with the 1st principal 
plane which carries a surface acoustic element, the 2nd principal plane 
in which the connection terminal for connecting with a mounting 
substrate was formed, and the side face formed of said cutting. The 
electrode pattern for mounting the balanced output mold surface acoustic 
element 3 and an inductor 3 is formed in the 1st principal plane of an 
insulating substrate 2, and the beer hall 6 which connects said 
electrode pattern, and the path cord way 5 are formed in the interior of 
an insulating substrate 2. In this example, the surface acoustic wave 
filter of a package (tubing closure) mold is mounted in an insulating 



substrate 2 at the 1st principal plane, and it connects with the 
inductor which carried out the parallel arrangement between the outgoing 
ends of a surface acoustic wave filter by the path cord way 5 formed in 
the 1st principal plane of an insulating substrate 2. Although the path 
cord way 5 is formed on the 1st principal plane by electrode patterns, 
such as Cu and Ag, as shown in drawing 3 , it may carry out laminating 
formation at an insulating substrate 2. Thus, rather than the case where 
mount separately the inductor which carries out a parallel arrangement 
to a surface acoustic element in a printed circuit board, and it 
connects with it electrically on a path cord way, it approaches 
extremely, and can arrange and the inductance component and capacitor 
component of parasitism of a path cord way can consist of constituting 
very small. 

[0012] Drawing 3 is in other examples of this invention. It is the 

sectional view of the balanced output mold surface acoustic wave filter 
to apply. Here, the hermetic seal of the balanced output mold surface 
acoustic element 3 is carried out to the insulating substrate 2 with the 
closure metal 60 using the bare chip of BGA (Ball Grid Array). And the 
laminating of two or more ceramic layers is carried out as an insulating 
substrate 2, it considers as the low-temperature-sintering ceramic 
layered product which it really comes to calcinate, and said balanced 
output mold surface acoustic element 3 and inductor 4 are carried in 
this. Although the inductance value of said inductor 4 is suitably 
selected on the frequency used, by GSM (GLOBAL SYSTEM FORMOBILE 
COMMUNICATIONS) of lOnH extent and a 800MHz band, 30 - 60nH extent is 
recommended at DCS1800 (DIGITAL CELLULAR SYSTEM), for example. Said 
inductor 4 may be carried in an insulating substrate 2 as a chip 
inductor, and may be formed in said insulating substrate as a 
distributed constant track. When making said inductor 4 into a 
laminating inductor, a chip inductor is exchanged if needed and an 
inductance value can be tuned finely. Moreover, if an electrode pattern 
is used for an insulating substrate 2 and laminating formation of said 
inductor 4 is carried out as a distributed constant track 4 as shown in 
drawing 4 R> 4, the component-side product for mounting an inductor can 
be reduced, and a still smaller surface acoustic wave filter can be 
obtained. In forming as a distributed constant track, it forms an 
inductor 4 by patterns, such as the shape of the shape of MIANDA, a 
coiled form, and a spiral, but if said some of patterns [ at least ] are 
formed on a laminated circuit board, since an inductance value can be 
finely tuned with trimming, it is desirable. 

[0013] Said surface acoustic wave filter is used as the bare chip of a 



surface acoustic element, and if bump connection is made, the inductance 
and capacitor component of the parasitism for the lead wire for 
wirebonding in the surface acoustic wave filter of a package mold or 
mold resin can be constituted very small. Moreover, the closure has the 
approach of carrying out a hermetic seal with the closure metal 3, and 
an approach by closure resin. 

[0014] The bare chip of a surface acoustic element is arranged to the 
crevice (cavity) formed in the 1st principal plane and 2nd principal 
plane of an insulating substrate, and if face down mounting is carried 
out at an insulating substrate 2, it can make flat the 1st principal 
plane and 2nd principal plane, and the handling by a mounter etc. of it 
becomes easy. Although the bare chip of BGA (BallGrid Array) is used for 
the balanced output mold surface acoustic element 3 in the 
aforementioned example, the bare chip of LGA (Land Grid Array) may be 
used. 
[0015] 

[Example] (Example 1) This example is a surface acoustic wave filter 
which connects an inductor 4 with the surface mounting mold surface 
acoustic element 3 which closed the bare chip-like surface acoustic 
element to the ceramic package on the path cord way 5 formed in the 
interior of a laminated circuit board 2. Said laminated circuit board 
consists of a ceramic dielectric ingredient in which low-temperature 
baking is possible, it prepares the green sheet whose thickness is 30 
micrometers - 200 micrometers, on the green sheet, prints conductive 
paste, such as Ag and Cu, forms a desired electrode pattern, carries out 
the laminating of it suitably, is made to really calcinate it, and is 
constituted. Said electrode pattern constitutes the Rhine electrode 
which constitutes the grand electrode GND and a distributed constant 
track, the capacitor electrode which constitutes a capacitor, and the 
connection electrode 5 which connects between circuit elements 
electrically. The specific inductive capacity which uses aluminum 203 as 
a principal component, and contains Si02, SrO, CaO, PbO, Na20, and K20 
as an accessory constituent as said ceramic dielectric ingredient used 
the low-temperature-sintering dielectric porcelain constituent of 7. 
[0016] The surface mounting mold surface acoustic element 3 and the chip 
inductor are carried in the 1st principal plane of said laminated 
circuit board. The surface mounting mold surface acoustic element 3 and 
the chip inductor 4 are connected electrically mutually on the path cord 
way 5 formed in the 1st principal plane of an insulating substrate 2, 
and the distance is formed so that it may be set to about 0. 2mm. Thus, 
the result of having evaluated the insertion-loss property of the 



constituted radio-frequency head article (surface acoustic wave filter) 
and the ripple in a passband, phase balance (phase balancing), and 
amplitude balance (amplitude balancing) is shown in Table 1 and drawing 
4 , and drawing 5 . 
[0017] 
[Table 1] 
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[0018] With constituting, the amount of lips in a band can be adjusted 
to 2. OdB or less like this invention. When the location of the inductor 
by which parallel connection is carried out to a balanced outgoing end 
estranges from said outgoing end, while an insertion-loss property 
deteriorates, a ripple quantity also increases. Although what is 
necessary is just to enlarge an inductance value for improving this, 
since amplitude balance and phase balance also change, as for the 
arrangement location and its inductance value of said inductor, it is 
desirable to determine taking into consideration each property of an 
insertion-loss property, a ripple quantity, amplitude balance, and phase 
balance. 

[0019] (Example 2) The splitter of 2 different cycles fl and f2 
combining the surface acoustic wave filter of an example 1 was produced. 
The block diagram of said splitter is shown in drawing 5 . It is for 
separating spectrally the input signal of DCS (fl) and PCS (f2), and 
this splitter consists of the 1st phase machine 30 connected to the 
common terminal 20, 1st surface acoustic wave filter la arranged in that 
latter part, the 2nd phase machine 31 connected to the same common 
terminal 20, and the 2nd surface acoustic wave filter lb arranged in 
that latter part. The phase machines 30 and 31 are constituted so that 
it may consist of the transmission line and actual track length may 
become lambda / 10 - lambda/3 in frequency bands fl and f2, respectively. 
It is the surface acoustic wave filter which has an input impedance 
characteristic which 1st surface acoustic wave filter la is set to about 
50 ohms with the received frequency band of fl, and short-circuits 
mostly with the received frequency band of f2, and 2nd surface acoustic 



wave filter lb is a surface acoustic wave filter which has an input 
impedance characteristic which is set to about 50 ohms with the received 
frequency band of f2, and short-circuits mostly with the received 
frequency band of fl. 

[0020] And the 1st phase machine is arranged in the preceding paragraph 
of the 1st surface acoustic wave filter, the impedance characteristic 
seen from said common terminal 20 in the receiving band of f2 arranges 
the 2nd phase machine mostly in the condition of disconnection, and the 
preceding paragraph of nothing and the surface acoustic wave filter of 
another side 2nd, and the impedance characteristic seen from said common 
terminal 20 in the receiving band of fl is considering as the condition 
of disconnection mostly. Here, ^^it is an open condition mostly'^ is the 
case where the absolute value of imaginary part X is adjusted to lOOohms 
or more, when the mounting section R when expressing an impedance Z with 
Z=R+jX is adjusted to 150ohms or more. Moreover, ^^it is a short 
condition mostly^^ is the case where the absolute value of imaginary part 
X is adjusted to 15ohms or less, when the mounting section R is 
similarly adjusted to 15ohms or less. Since the surface acoustic wave 
filter excellent in the ripple in a band, amplitude unbalance, and phase 
unbalance was used for the splitter constituted as mentioned above, it 
can acquire the property which was excellent also as a splitter. 
[0021] (Example 3) The high frequency switch module was produced using 
the splitter of 2 cycles fl and f2 with which examples 2 differ. The 
sectional view of said high frequency switch module which starts one 
example of this invention at drawing 6 , and the equal circuit of the 
high frequency switch module which starts one example of this invention 
at drawing 7 are shown. This high frequency switch module switches the 
sending circuits TX and fl of DCS (fl)/PCS (f2), or the receiving 
circuit RX of f2 to Antenna ANT. The 1st switching circuit SWl is 
connected to the transmission line 402 which diode and the transmission 
line are used as main components, the cathode of diode 202 is connected 
to an input/output terminal 10, and an anode is connected to fl and the 
transmitting system terminal TX of f2 common use through a capacitor 303, 
and is connected to a ground through a capacitor 304. Moreover, 
electrical-potential-difference control circuit VC2 for diode control is 
between the transmission line 402 and a capacitor 304. The transmission 
line 401 is connected with Antenna ANT between receiving circuits RX. 
The diode 201 by which the anode was connected to the receiving side is 
connected, and a capacitor 302 is connected to the cathode of diode 201 
between grounds. Electrical-potential-difference control circuit VCl for 
diode control was connected between diode 201 and a capacitor 302, and 



insertion arrangement of the splitter of said example 2 was carried out 
between the anode of said diode 201, and each receiving circuit RX of 
fl/f2. Face down mounting is carried out and the resin seal of the 
surface acoustic element 3 which constitutes said splitter is carried 
out to the crevice formed in the insulating substrate 2. And the 
inductor formed on the distributed constant track through the path cord 
way 5 formed in a beer hall is connected to the balanced outgoing end of 
a surface acoustic element 3. Moreover, laminating formation of some 
capacitor patterns of a circuit element and the distributed constant 
track is carried out at an insulating substrate 2. The high frequency 
switch module constituted as mentioned above is the surface acoustic 
wave filter excellent in the ripple in a band, amplitude unbalance, and 
phase unbalance. Since the constituted splitter was used, the property 
which was excellent also as a high frequency switch module can be 
acquired. 
[0022] 

[Effect of the Invention] As explained above, according to the band pass 
filter circuit which becomes the output of the surface acoustic wave 
filter of the balanced output mold concerning this invention, and this 
surface acoustic wave filter by the juxtaposition inductor which carried 
out contiguity arrangement, the antenna switch laminating module which 
carried the small and highly efficient surface acoustic wave filter, and 
possesses an antenna switching circuit can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit block diagram of the surface acoustic wave 
filter concerning one example of this invention. 

[Drawing 2] It is the perspective view of the surface acoustic wave 



filter concerning one example of this invention. 

[Drawing 3] It is the sectional view of the surface acoustic wave filter 
concerning one example of this invention. 

[Drawing 4] It is the sectional view of the surface acoustic wave filter 
concerning other examples of this invention. 

[Drawing 5] It is the circuit block diagram of the splitter concerning 
one example of this invention. 

[Drawing 6] It is the sectional view of the high frequency switch module 
concerning one example of this invention. 

[Drawing 7] It is the representative circuit schematic of the high 
frequency switch module concerning one example of this invention. 
[Drawing 8] It is the electrical-characteristics Fig. of the surface 
acoustic wave filter concerning one example of this invention. 
[Drawing 9] It is the electrical-characteristics Fig. of the 
conventional surface acoustic wave filter. 

[Drawing 10] It is RF circuit block diagram of a dual band pocket 
machine. 

[Description of Notations] 

1 Surface Acoustic Wave Filter (RF Components) 

2 Insulating Substrate 

3 Surface Acoustic Element 

4 Juxtaposition Inductor 

5 Path Cord Way 
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